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WKHZDWHUFROXPQDQGDGGLWLRQRIERWWRPVHGLPHQWV WR WKH VXUIDFH UHVXOWLQJ LQFKDQJH LQ WKHPDULQH
HFRV\VWHP)LJDVZHOODVRQODQGRZLQJWRFROOHFWLRQVHSDUDWLRQOLIWLQJWUDQVSRUWDWLRQSURFHVVLQJ
DQG GLVFKDUJH RI HIIOXHQWV )LJ  $FFRUGLQJ WR DQ HVWLPDWH DQ DUHD RI  VT NP ZLOO EH
GLVWXUEHGHYHU\\HDU IRUPLQLQJRI   PLOOLRQPHWULF WRQQHVRIQRGXOHVSHU \HDU  :LWK HYHU\
WRQQH RI PDQJDQHVH QRGXOH PLQHG IURP VHDEHG  WRQQHV RI VHGLPHQW ZLOO EH UHVXVSHQGHG
+HQFHIRUDQDYHUDJHPHWULFWRQQHVRIQRGXOHVPLQHGSHUGD\DERXWPHWULFWRQQHVRI
VHGLPHQWZLOOEHGLVWXUEHGDWWRQQHQRGXOHWRQQHVHGLPHQW
7KH DGMDFHQW DUHDV ZLOO QRW RQO\ KDYH KLJKHU VHGLPHQWDWLRQ UDWHV EXW WKH VXVSHQGHG ORDGV PD\
UHPDLQ RYHU ORQJ SHULRGV DQG DOVR WUDYHO ODWHUDOO\ FDXVLQJ FORJJLQJ RI ILOWHU IHHGLQJ DSSDUDWXV RI
EHQWKLF RUJDQLVPV LQ WKH DUHD 6XGGHQ LQFUHDVH LQ WKH DPRXQW RI VXVSHQGHGPDWWHU GXH WR VHGLPHQW
SOXPHDQGPLQLQJGLVFKDUJHZLOO LQFUHDVH WKH WXUELGLW\RI WKHVHZDWHUV DQGPD\DOVRDIIHFWSHODJLF
RUJDQLVPV 7KH GHEULV DQG VHGLPHQWV PL[HG ZLWK ZDWHU ZKLFK DUH OLIWHG DQG WUDQVSRUWHG ZLWK WKH
























































































































































&ROOHFWLRQ    
6HSDUDWLRQ    
/LIWLQJ    
:DVKLQJ    
$WVHDSURFHVVLQJ    
7UDQVSRUW    
([WUDFWLRQ    
7DLOLQJGLVFKDUJH    

)LJ$UHDVOLNHO\WREHDIIHFWHGGXHWRGLIIHUHQWDFWLYLWLHVRIGHHSVHDPLQLQJ
$ VXPPDU\ RI WKH SUREDEOH LPSDFWV DW YDULRXV OHYHOV LQ WKH ZDWHU FROXPQ KDYH EHHQ JLYHQ LQ WKH
IROORZLQJVHFWLRQ
2.1. Potential seafloor impacts 
,WLVDQWLFLSDWHGWKDWWKHSULPDU\EHQWKLFLPSDFWVFDXVHGE\PLQLQJZLOOEH
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x (IIHFWV RQ PHVRDQG EDWK\SHODJLF ILVKHV DQG RWKHU QHNWRQ LPSDFWV RQ GHHSGLYLQJPDULQH

















3.1. Deep ocean mining environment study by OMI and OMA, USA
7KH'HHS2FHDQ0LQLQJ(QYLURQPHQW6WXG\'20(6FRQGXFWHGE\12$$86$
PRQLWRUHGHQYLURQPHQWDO LPSDFWVGXULQJ WZRRI WKHSLORW VFDOHPLQLQJ WHVWV FRQGXFWHGE\ WKH2FHDQ
0LQLQJ,QFDQGWKH2FHDQ0LQLQJ$VVRFLDWHV20$LQLQWKH3DFLILF2FHDQ'XULQJWKHVWXG\
WKH FRQFHQWUDWLRQ RI SDUWLFXODWHV ZDV PHDVXUHG LQ WKH GLVFKDUJH DQG WKH ELRORJLFDO LPSDFWV LQ WKH
VXUIDFHDVZHOODVEHQWKLFSOXPHVZHUHDVVHVVHG
3.2. Disturbance and re-colonisation experiment by Germany 
7KH',6WXUEDQFHDQG5H&2/RQLVDWLRQ',6&2/H[SHULPHQWZDVFRQGXFWHGE\WKHVFLHQWLVWVRI
WKH +DPEXUJ 8QLYHUVLW\ *HUPDQ\ LQ WKH 3HUX %DVLQ LQ WKH 3DFLILF 2FHDQ IURP  WR 
&ROOHFWLRQRISUHGLVWXUEDQFHEDVHOLQHHQYLURQPHQWDOGDWDZDVIROORZHGE\WKHGLVWXUEDQFHFDXVHGE\D
SORZKDUURZLQDFLUFXODUDUHDRIVTNP3RVWGLVWXUEDQFHVWXGLHVZHUHFDUULHGRXWWRPRQLWRUWKH
LPSDFW DQG UHFRORQLVDWLRQ DIWHU PRQWKV  \HDUV DQG  \HDUV 7KH UHVXOWV KDYH VKRZQ WKDW RYHU D
SHULRGRI WLPH DOWKRXJK FHUWDLQ JURXSVRI EHQWKLFRUJDQLVPVPD\ VKRZD TXDQWLWDWLYH UHFRYHU\ WKH
IDXQDOFRPSRVLWLRQLVQRWWKHVDPHDVWKHXQGLVWXUEHGRQH
3.3. Benthic impact experiment by NOAA, USA
7KH EHQWKLF LPSDFW H[SHULPHQW 12$$%,( E\ WKH 1DWLRQDO 2FHDQRJUDSKLF DQG $WPRVSKHULF
$GPLQLVWUDWLRQ12$$86$ZDVFRQGXFWHGLQWKH&ODULRQ&OLSSHUWRQ)UDFWXUH=RQH&&)=RIWKH
3DFLILF2FHDQ  WR $IWHU EDVHOLQH VWXGLHV LQ D SUHVHOHFWHG DUHD WKH'HHS6HD 6HGLPHQW
5HVXVSHQVLRQ6\VWHP'6656ZDVXVHGIRUWLPHVLQDQDUHDRI[P7KHSRVWGLVWXUEDQFH
VDPSOLQJLQGLFDWHGFKDQJHVLQWKHIDXQDOGLVWULEXWLRQLQWKHDUHDDQGPRQLWRULQJREVHUYDWLRQVDIWHU
PRQWKV LQGLFDWHG WKDW ZKHUHDV VRPH RI WKH PHLREHQWKRV VKRZHG D GHFUHDVH LQ DEXQGDQFH WKH
PDFUREHQWKRVVKRZHGDQLQFUHDVHLQWKHLUQXPEHUVSUREDEO\GXHWRLQFUHDVHGIRRGDYDLODELOLW\
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3.4. Japan deep-sea impact experiment by MMAJ, Japan





UHWXUQHG WRRULJLQDOV OHYHOV\HDUV ODWHUEXW WKHVSHFLHVFRPSRVLWLRQZDVQRW WKHVDPHZKHUHDV WKH
DEXQGDQFHRIFHUWDLQJURXSVRIPHJDDQGPDFUREHQWKRVZDVVWLOOORZHUWKDQWKHXQGLVWXUEHGDUHD
3.5. Inter ocean metal – Benthic impact experiment by East European Consortium
$ EHQWKLF LPSDFW H[SHULPHQW ZDV FRQGXFWHG E\ ,QWHURFHDQPHWDO ,20 -RLQW 2UJDQLVDWLRQ LQ
&&)=LQ3DFLILF2FHDQLQXVLQJ'6656,QDOOWRZVZHUHFDUULHGRXWRQDVLWHRI[P
DQG WKH LPSDFWZDV REVHUYHG IURP GHHSVHD FDPHUD WRZV DQG VHGLPHQW VDPSOHV 7KH UHVXOWV KDYH
VKRZQWKDWQRVLJQLILFDQWFKDQJHZDVREVHUYHGLQPHLREHQWKRVDEXQGDQFHDQGFRPPXQLW\VWUXFWXUHLQ
WKHUHVHGLPHQWHGDUHDDOWHUDWLRQLQPHLREHQWKRVDVVHPEODJHVZLWKLQWKHGLVWXUEHG]RQH
3.6. Indian deep-sea environment experiment by NIO, India
7KH,QGLDQ'HHSVHD(QYLURQPHQW([SHULPHQW ,1'(;ZDVFRQGXFWHGE\1DWLRQDO ,QVWLWXWHRI
2FHDQRJUDSK\*RD,QGLDLQLQWKH&HQWUDO,QGLDQ2FHDQ%DVLQ7KH'6656ZDVXVHGWLPHV
LQ DQ DUHD RI [ P GXULQJ ZKLFK DERXW  P RI VHGLPHQW ZDV UHVXVSHQGHG 7KH SRVW
GLVWXUEDQFHLPSDFWDVVHVVPHQWVWXGLHVKDYHLQGLFDWHGODWHUDOPLJUDWLRQDQGYHUWLFDOPL[LQJRIVHGLPHQW
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(QYLURQPHQWDOFRQVLGHUDWLRQVIRUGHHSVHDPLQLQJ
,Q RUGHU WR OLPLW WKH LPSDFWV WRPLQLPXP OHYHOV WKH IROORZLQJPHDVXUHV QHHG WR EH WDNHQ LQ WKH
GHVLJQFRQVLGHUDWLRQVRIWKHGHHSVHDPLQLQJV\VWHP
4.1. Collector device




F 6WULSZLVHPLQLQJ WREHFDUULHGRXW OHDYLQJDOWHUQDWH VWULSVRIXQGLVWXUEHGVHDIORRU WRDOORZUH
SRSXODWLRQE\RUJDQLVPVIURPDGMRLQLQJDUHDV
4.2. Surface discharge
D 7KH VXUIDFHZDWHU GLVFKDUJH FDQ EH VSUD\HG RYHU D ODUJH DUHD VR WKDW LW FDQ JHW GLOXWHGZLWKRXW
PXFKGHOD\6HGLPHQWGLVFKDUJHVKRXOGEHPLQLPXPDWWKHVXUIDFHWRDOORZVXIILFLHQWVXQOLJKWWR
SHQHWUDWHIRUSKRWRV\QWKHWLFDFWLYLW\
E 'LVFKDUJHRIERWWRPZDWHUV DQG GHEULV VKRXOG EH DW GLIIHUHQW OHYHOV RIZDWHU FROXPQ LQVWHDGRI




4.3. At-sea processing, ore transfer and transport













,Q VSLWHRI DOO H[SHULPHQWV FRQGXFWHG DQG FDOFXODWLRQVEDVHGRQ VWLOO OLPLWHGGDWD IRU WKHSRVVLEOH
HIIHFWVRI   IXWXUHPLQLQJDFWLYLWLHVPDQ\TXHVWLRQV UHPDLQXQDQVZHUHGGXH WR WKH OLPLWHG VFRSHRI
WKHVHVWXGLHV6RPHRIWKHTXHVWLRQVDUH
D :KDW ZLOO EH D OLNHO\ PLQLQJ V\VWHP RU V\VWHPV LQ QH[W  \HDUV WKDW FDQ EH D EDVLV RI
HQYLURQPHQWDOWHVWV",WLVGLIILFXOWWRVSHFLI\³FRPPHUFLDOVFDOH´QRZEXWVKRXOGDVVXPHLQVWHDG







6LQFH RIIVKRUH PLQLQJ PD\ EHFRPH D UHDOLW\ LQ IXWXUH WR UHSOHQLVK WKH PLQHUDO UHVRXUFHV IRU
LQGXVWULDO GHYHORSPHQW LQ IXWXUH VWHSV VKRXOG EH WDNHQ WR DUULYH DW VXFK GHVLJQ SDUDPHWHUV WKDW WKH
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PLQLQJ RSHUDWLRQ ZLOO FDXVH OHDVW SRVVLEOH GDPDJH WR WKH PDULQH HQYLURQPHQW  0DULQH ELRORJLFDO
FRPPXQLWLHV VXUYLYH LQ D IUDJLOH HFRV\VWHP E\ PDLQWDLQLQJ D YHU\ GHOLFDWH EDODQFH ZLWK WKHLU
HQYLURQPHQW 7LPH VHULHV FROOHFWLRQ RI GDWD RQ YDULRXV RFHDQRJUDSKLF SDUDPHWHUV JHRORJLFDO
ELRORJLFDO FKHPLFDO SK\VLFDO PHWHRURORJLFDO HWF EHIRUH GXULQJ DQG DIWHU WKH RIIVKRUH PLQLQJ
DFWLYLWLHV ZLOO KDYH WR EH FROOHFWHG WR GHVLJQ WKH PLQLQJ V\VWHP DV ZHOO DV WR DVVHVV WKH HIIHFWV RI
PLQLQJ
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